Low-intensity ultrasound induces angiogenesis in rat hind-limb ischemia.
We investigated the effect of low-intensity ultrasound (US) on tissue blood flow and angiogenesis after limb ischemia in vivo. Rats underwent surgical ligation of the femoral or the iliac arteries. Half the animals were exposed to low-intensity US (0.05 W/cm2) during three consecutive sessions. At 3 weeks postsurgery, limb perfusion was assessed using laser Doppler and angiography. Immunostaining and vascular endothelial growth factor (VEGF) messenger ribonucleic acid (mRNA) expression were performed 7 d postsurgery. US irradiation significantly improved limb perfusion in both ischemic models (p = 0.04). Angiography showed increased blood vessels in the moderate ischemia (p = 0.01), but not in the severe ischemia (p = 0.19). Histology demonstrated a significantly higher number of blood vessels and proliferating cells in US-irradiated moderate and severe ischemia (p = 0.002 and p = 0.03, respectively). VEGF mRNA was significantly higher in moderate ischemia (p = 0.02). No differences in apoptotic cell death were evident in the models. Low-intensity US significantly improved tissue blood flow and angiogenesis, irrespective of the extent of the ischemia. (E-mail: ).